Background: Mental health is not only the absence of mental illness, but also the presence of positive well-being. Music is often cited as an effective tool for regulating emotions and may also promote well-being because music facilitates one's ability to regulate the experience and expression of emotions. Methods: This study aimed to examine the pathways by which music use for cognitive and emotional regulation purposes may predict mental health outcomes, as measured by self-reports of well-being and negative emotional states, while controlling for trait affect. The mediating effects of emotion regulation were examined in a diverse sample of 565 working adults (126 male, 439 females) between the ages of 18 and 68 (M = 24.00, SD = 6.21). Results: Results demonstrated that music engagement for the purposes of cognitive and emotional regulation predicts flourishing in life, through the mediation pathway of cognitive reappraisal, even after controlling for trait affect.
The benefits of music are well documented in academic literature and popular media, with two recent volumes that bring together an array of studies on music, health and well-being (MacDonald et al., 2012; Rickard and McFerran, 2012) . Of particular interest to this research is the use of music to promote mental health.
The World Health Organization defines mental health as "a state of well-being in which the individual realizes his or her own abilities, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to his or her community" (World Health Organization, 2005) . Mental health is not only the absence of mental illness, but also the presence of positive well-being (Keyes, 2005; World Health Organization, 2005) . The dual factor model conceptualizes mental illness and positive mental health as representing two related, but distinct dimensions (Antaramian et al., 2010; Keyes, 2005) , and has been validated in both adolescent (Keyes, 2006; Suldo and Shaffer, 2008) and adult samples (Keyes et al., 2008; Westerhof and Keyes, 2010) . According to the mental health continuum, individuals who are flourishing in life have high levels of well-being and are free from symptoms of mental illness (Keyes, 2002) . In this continuum, it is also possible for individuals with mental illness to experience optimal mental health, and for individuals without mental illness to have minimal mental health (Keyes, 2002) . A 10-year follow-up study of mental health and illness found that improvements in positive well-being predicted lower incidence of mental illness, and that declines in well-being predicted greater incidence of mental illness (Keyes et al., 2010) . This suggests that states of mental health and mental illness are not static, and therefore, research that focuses on activities that promote well-being and reduce levels of mental illness should be a priority.
The role of music in promoting mental health
Music is a widely used leisure activity which has demonstrated a capacity to improve well-being (Bradt et al., 2011; MacDonald et al., 2012; Rickard and McFerran, 2012) and impact on symptoms of mental illness, such as depression and anxiety (Bradt and Dileo, 2009; Maratos et al., 2008; Siedliecki and Good, 2006) . Music can be used to cope with life stressors and is not only cited as a personal mood management strategy (DeNora, 2000; Hays and Minichiello, 2005; Laukka, 2007; Saarikallio, 2007; Sloboda, 1999) , but is also used frequently in hospital settings to reduce pain, anxiety or stress, and even to reduce the length of hospitalization (Standley, 1995) . Music can also be used to improve task performance, from prolonging time spent on task and enhancing quality of work (Lesiuk, 2005) to mental preparation before a competitive event (Bishop et al., 2007; Karageorghis and Terry, 1997) . Music also plays an important role in interpersonal relationships by facilitating the communication of feelings and identity (Hargreaves and North, 1997; MacDonald et al., 2002) . Nonetheless, there is also evidence that everyday music use is associated with symptoms of psychopathology Claes, 2007, 2009; Hargreaves, 2006, 2008) . It is therefore imperative to understand how different types of music use might explain its diverse relationships with well-being and symptoms of psychopathology, such as depression, anxiety and stress. This understanding will help inform the conditions under which the use of music to promote mental health can be confidently advocated.
Measuring benefits of music engagement for mental health
Positive mental health is a desirable outcome of music engagement. Whilst individuals engage with music using two broad processes, production (e.g., performing) and reception (e.g., listening), to date, most research on psychological benefits of music has tended to operationalize musicianship in terms of a specialized capacity to produce music (e.g., see Chin and Rickard, 2012a) . This greatly limits our understanding of the effects of everyday music use in the general population, many of whom have little or no formal music training, but still actively engage with music for a variety of important reasons such as emotion regulation, constructing and strengthening of identity, creating and enhancing interpersonal relationships, relieving tension or stress, and getting through difficult times (DeNora, 2000; Laiho, 2004; North et al., 2000) . For example, the goal or desire to improve one's mood can be achieved through a variety of music activities, such as dancing, listening, singing, or playing an instrument. Therefore, using a measure of music engagement which incorporates processes, functions and motivations of music use, provides the opportunity to evaluate mental health outcomes of everyday music use, instead of merely relying on the amount of formal music training that one had received.
Music use for cognitive and emotional regulation
Music is often used for cognitive and emotional regulation purposes (Chamorro-Premuzic and Furnham, 2007; DeNora, 1999; North et al., 2000; Saarikallio, 2011; Saarikallio and Erkkilä, 2007) and has been rated as one of the most effective methods of mood regulation (Thayer et al., 1994) and stress management (Casey, 2013) . Past research has also demonstrated that this form of music use is associated with the tendency to use positive and adaptive emotion regulation strategies (Chin and Rickard, 2012b; Saarikallio, 2008) . In addition, music use for the purposes of cognitive and emotional regulation consistently predicted the habitual use of cognitive reappraisal, and was more likely to predict higher levels of well-being through the use of cognitive reappraisal (Chin and Rickard, 2014) . No significant direct link was reported between music use and any of the four aspects of well-being (subjective, psychological, emotional and social) measured and it was proposed that music engagement for cognitive and emotional regulation purposes may predict well-being primarily through the habitual use of cognitive reappraisal as an emotion regulation strategy (Chin and Rickard, 2014) .
The capacity to regulate emotions is vital for psychosocial functioning (Gross, 2007; Gross and Thompson, 2007; Nyklíček et al., 2011) and differential associations have been reported between usage of various types of emotion regulation strategies and important outcomes such as social functioning (Eisenberg et al., 2000) , physical and mental health (Gross and John, 2003; Gross and Muñoz, 1995; Sapolsky, 2007) . There are several definitions of emotion regulation (Campos et al., 2004; Koole, 2009) . This study adopts the definition of emotion regulation as the processes that individuals use to manage their emotional experience and expression, particularly focusing on two regulation processes within the process model of emotion regulation (Gross, 2007) : cognitive change and response modulation. These two processes are most pertinent to the use of music to regulate emotions as they occur in everyday life, and more importantly, these two processes are differentially related to mental health outcomes. The capacity to use cognitive reappraisal, a cognitive change strategy, is linked with greater positive affect, higher levels of well-being, diminished negative affect and lower levels of psychopathology symptoms (Aldao et al., 2010; Gross and John, 2003; Haga et al., 2009; John and Gross, 2004) . In contrast, the habitual use of expressive suppression, a response-focused strategy, is linked with lower levels of positive affect and well-being, as well as elevated levels of negative affect and psychopathology symptoms (Aldao et al., 2010; Gross and John, 2003; John and Gross, 2004 ). It is not surprising then that well-being outcomes of active music engagement are mediated by the type of emotion regulation strategy used. What remains unclear, however, is whether the positive mental health outcomes are sustained even after controlling for levels of positive and negative affective styles.
Beyond positive and negative trait affect
Trait affect represents stable individual predispositions to certain affective states. Trait positive affect refers to the disposition to experience positive feelings such as joy, contentment, and enthusiasm (Clark et al., 1989) , while trait negative affect refers to the disposition to experience negative feelings such as anger, distress, and nervousness (Watson and Clark, 1984) . Importantly, while individuals with higher trait negative affect are more likely to experience negative affective states, the disposition to negative affect does not necessarily imply a lack of positive affect. Just as individuals with high trait negative affect may experience both positive and negative affective states, individuals with high trait positive affect may also experience both affective states (Watson and Clark, 1984) . More recently, trait affect has been demonstrated to predict change in the use of emotion regulation strategies, with negative affect predicting a significant increase, and positive affect predicting a significant reduction, in the use of emotion regulation strategies (Brans et al., 2013) . Given that positive and negative affective states are used as indicators of subjective well-being, and have respectively been linked to positive and negative mental health outcomes (Brown et al., 1997; Fredrickson and Joiner, 2002; Lyubomirsky et al., 2005; Watson et al., 1995) , trait affect should be controlled if the contribution of behavioural strategies (such as music use) to mental health outcomes is of interest. In particular, when investigating the unique contribution of music use on positive mental health, trait positive affect should be included as a covariate, to control for any benefits that are conferred by the disposition to experience positive feelings or moods. Likewise, trait negative affect should be included as a covariate, when measuring levels of depressive, anxiety and stress symptoms, to control for predisposition to experience negative feelings which may contribute to the increased use of emotion regulation strategies and may potentially mask the actual impact of emotion regulation on the relationship between music use and negative emotional states.
The current study aimed to examine the mediating role of emotion regulation on the relation between music use for cognitive and emotional regulation and mental health outcomes whilst controlling for trait affect. It was hypothesised that music use for cognitive and emotional regulation would predict positive mental health outcomes, as indicated by greater levels of well-being and lower levels of depressive, anxiety and stress symptoms, via the use of cognitive reappraisal as an emotion regulation strategy, even after controlling for trait affect. It was also anticipated that music use would predict poorer mental health outcomes, through the use of expressive suppression, even after controlling for trait affect.
Method

Participants
Five hundred and sixty-five participants (439 female, 126 male) between the ages of 18 and 68 years (M =24.00, SD =6.21) provided consent and completed the survey for this study. Participants were recruited via posters and word-of-mouth through staff and students of Monash University. The majority of participants reported that they had played a musical instrument (73.45%), and of these 415 participants, slightly over a third of participants (n =156) are still currently playing an instrument. About two thirds of the sample indicated that they listen to music for at least one to two hours per day (66.73%). Nearly a fifth of the participants (n =105) indicated more than five hours of intentional music listening each day.
Materials
Music engagement for the purposes of cognitive and emotional regulation
The use of music for cognitive and emotional regulation purposes was measured using the 32-item Music Use questionnaire (MUSE; Chin and Rickard, 2012b) . The Cognitive and Emotional Regulation subscale has seven items (α = .83), and a sample item is "I use a particular type of music to get me through tough times". Participants rated each item on a 6-point Likert-type scale, ranging from 0 (not at all/not applicable to me) to 5 (strongly agree). Alpha coefficient for this subscale was .75 in the current study.
Emotion regulation strategies
The 10-item Emotion Regulation Questionnaire (ERQ; Gross and John, 2003) was used to measure an individual's tendency to use reappraisal and suppression strategies for emotion regulation. The Cognitive Reappraisal subscale has six items (α = .79), and a sample item is "When I want to feel less negative emotion, I change the way I'm thinking about the situation". The Expressive Suppression subscale has four items (α = .73), and a sample item is "I control my emotions by not expressing them". Participants rated each item on a 7-point Likert-type scale, ranging from 1 (strongly disagree) to 7 (strongly agree). In the current study, alpha for the two subscales was .85 and .77 respectively.
Mental health
The Mental Health Continuum-Short Form (MHC-SF; Keyes et al., 2008) consists of three subscales measuring the level of an individual's well-being in each of the following domains: emotional well-being (3-item), social well-being (5-item), and psychological well-being (6-item), each demonstrating sound psychometric properties, with alpha of .83, .74, and .83, respectively (Lamers et al., 2011) . Participants indicated the extent to which they experienced each aspect of well-being during the past month using a 6-point scale, from 1 (never) to 6 (every day). In the current study, alpha of the three subscales were .90, .85, and .89, respectively.
Negative emotional states of depression, anxiety and stress
The 21-item Depression Anxiety Stress Scale (DASS21; Lovibond and Lovibond, 1995) was used to measure the presence of negative emotional states of depression, anxiety and stress. The depression subscale measures hopelessness, anhedonia, lack of interest, and a sample item is "I felt that life was meaningless". The anxiety subscale is an indication of one's subjective experience of autonomic arousal and anxious affect, and a sample item is "I felt I was close to panic". The stress subscale assesses levels of chronic non-specific arousal such as being easily agitated or irritable, and having difficulty relaxing, and a sample item is "I found it difficult to relax". For each item, participants were asked to indicate the degree to which the statement applied to them over the past week, on a scale of 0 (Did not apply to me at all) to 3 (Applied to me very much, or most of the time). Scores of each of the subscales were calculated by summing the scores of the seven items in each subscale and multiplied by two to obtain comparable scores to the published norms for the DASS. The DASS has been shown to have high internal consistency and temporal reliability (Lovibond and Lovibond, 1995) , as well as good convergent and discriminant validity (Antony et al., 1998 ). In the current study, alpha coefficients for the depression, anxiety and stress subscales were .88, .80, and .84, respectively.
Positive and negative trait affect
Trait affect was measured using the 10-item International Positive and Negative Affect Schedule Short-Form (I-PANAS-SF; Thompson, 2007) with five items measuring positive affect (PA) and five items measuring negative affect (NA). Participants rated the extent to which they generally experience each of the 10 emotions on a 5-point Likert-type scale, ranging from 1 (never) to 5 (always). Scores for each subscale were obtained by summing responses from the respective items, with higher scores indicating greater levels of positive affect (α = .80) or negative affect (α = .74). In the current study, alpha for the positive and negative affect subscales were .81, and .76, respectively.
Procedure
The questionnaires were made available online via SurveyMethods software (www.surveymethods.com). After agreeing to participate in the study, participants were provided with the link to the online survey, where they provided informed consent and completed the survey. All procedures were approved by Monash University Human Research Ethics Committee.
Results
Data were handled and analyzed using IBM SPSS version 21. Participants' response data and timings were screened for non-serious responding (as recommended by Reips, 2002) . The standardized distribution of dependent variables was examined in order to identify and remedy any potential univariate outliers, and no outliers (+/-2.96 SDs) were found. Variables were also examined for skewness and kurtosis, and all were found to be normally distributed, and multivariate assumptions of independence and normally distributed errors were met. Finally multicollinearity was assessed among the predictor variables, and no violations were identified.
Descriptive analyses
This sample consisted of individuals with mostly moderate (48% of the sample) to flourishing (47% of the sample) mental health scores and a small proportion with languishing (5% of the sample) mental health. The majority of participants were within the normal score range for depression (57% of the sample), anxiety (47% of the sample) and stress (61% of the sample). Nearly a third of individuals indicated that they experienced mild to moderate symptoms (depression: 29%; anxiety: 31%; stress: 29%), with the remaining proportion of participants reporting a greater severity of symptoms (depression: 14%; anxiety: 22%; stress: 10%).
Pearson correlations, means, standard deviations and range of scores of the variables are presented in Table 1 .
Music use for the purposes of cognitive and emotional regulation was positively associated with the use of the antecedent-focused strategy of cognitive reappraisal and the negative emotional state of stress.
Cognitive reappraisal was positively associated with the global measure of wellbeing and negatively correlated with all three measures of negative emotional states. In contrast, expressive suppression was negatively associated with the global measure of well-being and positively correlated with the measures of depression, anxiety, and stress.
Positive affect was positively correlated with music use for cognitive and emotional regulation, cognitive reappraisal and well-being, and therefore included as a covariate in the mediation analysis of well-being. Negative affect was also significantly associated with the key variables and hence included as a covariate in the mediation analyses of depression, anxiety and stress.
Test of mediation
Bootstrap resampling methods Hayes, 2004, 2008) were conducted for each mediation analysis (see Figure 1) to assess the indirect effect of the independent variable (music engagement) on the dependent variable (mental health outcome) via the mediator (emotion regulation). Positive affect was included as a covariate in the mediation analysis of well-being, and negative affect was included as a covariate in the mediation analyses of depression, anxiety and stress. The bootstrap method of examining mediation models is increasingly recommended over the traditional Baron and Kenny analyses of mediation or use of the Sobel test (MacKinnon et al., 2002) , as it allows for unexpected direct effects and potential omitted indirect paths of the same sign as the direct effect, and uses the more rigorous and powerful bootstrap test in examining the indirect effect (Zhao et al., 2010) . Bootstrapping is particularly advantageous when applied to multiple mediation (such as required for emotion regulation strategies) as it allows estimation of individual indirect effects and contrasts among indirect effects without potential problems due to collinearity that may pose a problem in path analysis (Preacher and Hayes, 2008) . As per Preacher and Hayes (2008) recommendations, 10,000 resamples were generated to create biascorrected 95% confidence intervals (CI). CIs which do not include a zero value indicate a significant indirect effect. The results obtained from the four analyses are summarized in Table 2 .
Indirect-only mediation through cognitive reappraisal was observed between music use for cognitive and emotional regulation and measures of mental health outcome. Despite not having a significant direct effect on predicting improved mental health outcomes, music use for cognitive and emotional regulation predicted better well- Table 2 Path coefficients, estimates and confidence intervals for mediation analyses of mental health outcomes
Well-being being and lower symptoms of depression, anxiety and stress, through the emotion regulation strategy of cognitive reappraisal. Music use also predicted the tendency to use suppression, which in turn predicted lower well-being ratings. This negative indirect-only mediation through suppression is significantly weaker than the positive indirect-only mediation through reappraisal, as indicated by the significantly positive indirect effect contrast. Similarly for depression, anxiety and stress ratings, the strength of the mediation pathway via reappraisal is significantly stronger than suppression.
Discussion
This study provides initial evidence that music use for cognitive and emotional regulation, independent of an individual's affective style, may be beneficial for mental health. Positive outcomes are mainly predicted by the use of cognitive reappraisal, rather than the use of suppressive emotion regulation strategies. We hypothesised that music use for cognitive and emotional regulation may predict higher levels of well-being and reduced symptoms of depression, anxiety and stress, through cognitive reappraisal, even after controlling for trait affect. In support, we found that intentional use of music for the purposes of cognitive and emotional regulation, independent of affect, consistently predicted positive mental health outcomes through the use of antecedent-focused emotion regulation strategy of cognitive reappraisal. In contrast, music engagement for cognitive and emotional regulatory purposes was more likely to predict poorer well-being through the use of expressive suppression, a response-focused strategy. Earlier studies examining the role of emotion regulation in the relationship between music engagement and well-being outcomes have demonstrated that it is the way music is used that predicts positive well-being outcomes, rather than mere exposure to music (Chin and Rickard, 2014) . Extending on this earlier work, trait affect was included as a covariate in the current study. Mental health is not merely the presence and absence of emotional states, but the presence of positive psychological, emotional and social functioning (Keyes, 2002) . Individuals with high trait positive affect are more likely to experience positive feelings and moods, and also seek out activities which may facilitate or maintain positive functioning, which in turn contribute to enhanced overall well-being. Music is one such example, amongst other activities such as physical exercise, mindfulness or meditation. It is then not sufficient to simply demonstrate that a particular activity predicts or contributes to positive mental health as this could simply reflect or result from high positive affective styles. To clearly demonstrate that positive mental health may be achieved by active engagement with an activity, music use for cognitive and emotional regulation in this case, trait positive affect should be statistically controlled for. Findings here demonstrate that intentional music use for cognitive and emotional regulation may predict positive mental health outcomes, even after controlling for trait positive affect. This suggests that observed beneficial mental health outcomes were uniquely accounted for by music use for cognitive and emotional purposes, through the use of cognitive reappraisal emotion regulation strategy, and not the disposition to experience positive feelings and moods. In addition, Brans et al. (2013) found that high levels of positive affect predicted lesser use of cognitive reappraisal as an emotion regulation strategy. By including trait positive affect as a covariate in the current mediation analysis, this allowed us to clearly distinguish unique contributions of music use for cognitive and emotional regulation on both cognitive reappraisal as an emotion regulation style and mental health outcomes, from the potential influence of trait positive affect. This lends greater support to the proposition that a high level of music engagement predicts greater use of cognitive reappraisal as an emotion regulation style, which in turn predicts positive mental health outcomes, rather than music engagement being an adaptive outcome of good mental health. Further research utilizing event and experience sampling may provide more insight by measuring trait affect in the natural contexts and situations of everyday life.
Even though negative affect is adaptive for survival, a chronic state of distress is strongly linked to depression, anxiety and stress (Brown et al., 1997; Watson et al., 1988) . Research has demonstrated the efficacy of music use to induce positive affective states (North et al., 2004 ) and achieve desired moods (Västfjäll, 2002) . In this sample, the tendency to engage with music for the purposes of cognitive and emotional regulation was associated with higher levels of trait negative affect and stress symptoms. These results were consistent with past research that reported the frequent use of music to enhance mood (Juslin and Laukka, 2004; North et al., 2000) and cope with symptoms of stress (Bradt and Dileo, 2009) . Despite finding that greater negative affect predicted increased use of emotion regulation strategies, Brans et al. (2013) also reported that use of adaptive strategies such as reappraisal did not predict subsequent change in negative affect. The latter finding is in contrast to several other reports, which have linked the use of cognitive reappraisal with diminished negative affect and lower levels of psychopathology symptoms (Aldao et al., 2010; Gross and John, 2003; Haga et al., 2009; John and Gross, 2004) . Findings here may offer new insights into this discrepancy. Trait negative affect refers to the disposition to experience negative feelings and states. Individuals with higher levels of trait negative affect are more vulnerable to symptoms of depression, anxiety and stress. However, there remains a possibility that the links between trait negative affect and symptoms of mental illness could reflect subjective biases in symptom reporting (Cohen et al., 1995) . As with mental health outcomes, measurements of negative emotional states such as depression, anxiety and stress should statistically control for levels of trait negative affect. This removes the subjective biases in symptom reporting and allows differentiation of the experience of negative emotional states from the trait disposition towards negative affective styles. By including trait negative affect as a covariate in the current mediation analyses, the significant prediction of fewer depressive, anxiety and stress symptoms could be attributed to the use of cognitive reappraisal as an emotion regulation strategy. Furthermore, this was not observed for expressive suppression. This clearly suggests that individuals using music for cognitive and emotional regulation, independent of disposition towards experiencing negative affect, are more likely to experience fewer symptoms of depression, anxiety and stress, if they habitually reappraise events to modify subjective feelings, rather than suppressing or avoiding the feelings. Therefore, the use of music for cognitive and emotional regulation could be a particularly viable method to develop the habitual use of adaptive emotion regulation strategies that promote flourishing in everyday life, regardless of one's trait disposition towards negative affect. These findings also emphasize the need to reassess how music is recommended as a selfregulatory tool. This study relied exclusively on self-reports to assess mental health outcomes, level of music engagement and the type of emotion regulation strategy used. Despite drawbacks such as reporting biases and social desirability motivations (Scollon et al., 2003) , self-reports provide a cost-effective way to collect survey responses from a large number of individuals, from more than one geographical location. Efforts were made to recruit a large sample of participants, from diverse cultural, socioeconomic and musical backgrounds. However, the majority of the sample was female and this may limit the generalizability of the findings.
This study also focused on only one antecedent-focused emotion regulation strategy, cognitive reappraisal, and one response-focused strategy of expressive suppression. While these strategies are the most commonly researched in the literature (Gross and John, 2003; Hofmann et al., 2009) , future research will need to investigate if the current findings also apply to other types of regulation strategies. For instance, another type of emotion regulation strategy in the process model that individuals may use is attentional deployment. Individuals may strategically choose to engage with music activities to direct their attention away from situations or stimuli that provoke undesirable emotions. By directing their attention to the music activity, individuals may be able to reduce the impact of the emotion generated. It would also be useful to examine the stability of mental health outcomes of individuals using music in the various stages of the process model over time.
An important consideration here is that statistical mediation does not establish causal direction. This method allowed for the inclusion of a multicategorical mediator like emotion regulation, as well as covariates of positive and negative trait affect. Insights were obtained about the pathways in which music use is beneficial or detrimental for mental health. Despite deriving the proposed mediation model from past research, the current findings do not preclude other explanations. For example, individuals with adaptive emotion regulation strategies may already use music effectively to cope with undesirable thoughts and emotions or actively seek methods to facilitate self-regulation. Therefore, the sequence of mediation effects reported here will require further exploration in future research.
To conclude, findings here show that individuals highly engaged with music for the purposes of cognitive and emotional regulation are more likely to use cognitive reappraisal as an emotion regulation strategy, and this in turn predicts positive mental health outcomes. Importantly, the prospective benefits of music use for cognitive and emotional regulation are sustained even after controlling for positive and negative trait affect, in the outcome measures of mental health and negative emotional states, respectively. This suggests that purposeful music use has the potential to elevate well-being indices beyond levels typically linked to positive trait affect, and lessen depressive, anxiety and stress symptoms from levels typically associated with negative trait affect. This study provides new evidence that purposeful music engagement may promote flourishing in life, by alleviating mental distress and enhancing well-being, through cognitive reappraisal, even after controlling for trait affect.
